Whole body hyperthermia accelerates atherogenesis in low-density lipoprotein receptor deficient mice.
The application of brief periods of heat stress prior to induction of various forms of tissue injury (ischemia-reperfusion, myocardial infarction, endothelial denudation) has been shown to result in preconditioning and attenuation of subsequent damage. Atherosclerosis represents a state of heightened response to injury at the level of the vessel wall, involving endothelial cells, smooth muscle cells, and macrophages. In the current study, we studied the effects of whole body hyperthermia (WBH) on diet-induced atherosclerosis in a murine model. Low-density lipoprotein receptor deficient mice were either exposed to a 30-min WBH (n = 10) or nontreated (n = 7). Animals were given a high-fat ("Paigen"-type) diet to speed the progression of atherosclerosis immediately following WBH for 6 weeks. Aortic and plaque heat shock protein (HSP) 70, suggested to mediate thermotolerance, was assessed by immunohistochemisry and Western blot at different time points following induction of WBH. Aortic sinus plaque formation was significantly accelerated in WBH-treated mice (275,800 +/- 19,540 microm(2) ) in comparison with their control litters (152,100 +/- 18,200 microm(2); P = 0.0004). Plaque composition was also influenced by WBH as lesions were more mature and had an increased proportion of lipid core/fibrous cap accompanied by increased numbers of apoptotic cells. Total cholesterol and triglyceride levels were not affected significantly by WBH. HSP70 protein expression in the aortas was increased 30 min and 6 and 12 h following WBH induction. Thus, induction of WBH, which affords protection in models of arterial injury, appears to have a proatherogenic role in murine atherosclerosis, despite its upregulatory influence on the expression of HSP70.